The presence of a low level of interferon (IFN) activity was demonstrated in aged culture medium of primary chick embryo (CE) cells. The endogenous cytoplasmic level of 2',5'-oligoadenylate (2',5'-A) synthetase activity also increased during cell ageing. This increase was suppressed by addition of antiserum against chick IFN. In contrast, anti-chick IFN serum did not inhibit the ageing effect, i.e. the enhanced production of IFN upon induction after a prolonged preincubation of CE cells. This result indicates that the occurrence of the ageing effect is not mediated by the IFN system which had been expressed spontaneously.
It has been reported that interferon (IFN) production by primary chick embryo (CE) cells is enhanced during ageing of the cell cultures in vitro
. As well as this, we have observed increased levels of endogenous 2',5'-oligoadenylate (2',5'-A) synthetase in aged CE cells. Kato & Eggers (1969) reported the presence of a humoral factor, aged medium factor (AMF), in aged culture media which could enhance IFN production by 1-to 2-day-old primary CE cells. However, experiments to confirm the occurrence of AMF have so far given equivocal results (M. Kohase et al., unpublished data) .
It has been suggested that the ageing effect is the result of priming (Stewart et al., 1971) of CE cells by a low level of IFN spontaneously released during ageing (Stewart, 1979) . We therefore attempted to determine whether IFN activity is present in the aged culture media and, if so, whether the ageing effect can be inhibited by anti-chick IFN serum.
Anti-chick IFN serum was prepared as follows. Primary CE cells prepared from 11-to 12-dayold hens' eggs (Kohno et al., 1968) were cultured in Eagle's minimum essential medium (MEM) containing 2~ calf serum (CS), for 10 days at 37 °C. IFN was induced by inoculation of u.v.-irradiated Newcastle disease virus (NDV; m.o.i. = 10) as described previously (Kohno et al., 1968) and the medium (Eagle's MEM without CS) was collected at 24 h after induction. IFN was semi-purified from this crude sample (10000 IU/mg protein) to a specific activity of about 3 x 106 IU/mg protein by a combination of adsorption to and elution from Controlled Pore Glass (CPG) and Blue Sepharose as described previously for the purification of mouse L cell IFN (Fujita & Kohno, 1981) . Protein concentrations were measured by the method of Lowry et al. (1951) . Rabbits were immunized with semi-purified IFN samples. The sera obtained were exhaustively absorbed with CE cells. The antiserum when diluted 1:10 neutralized about 6000 IU of CE IFN to <5 IU.
To examine the presence of IFN activity in the aged culture medium, CPG column chromatography was used as indicated above. The CPG-bound materials were eluted by 50~ ethylene glycol in 1 M-NaCI. The eluate was placed in dialysis tubing, further concentrated by polyvinylpyrrolidone powder and dialysed against phosphate buffer. The volume of the final sample (aged culture medium-CPG; AM-CPG) was 1/300th of the original aged culture medium. The IFN activity of the final AM-CPG was determined by yield reduction of Sindbis virus haemagglutinin (HA) (Oie et al., 1972) . Other IFN samples (Fig. 2 ) were titrated by a Culture media from duplicate wells were combined at 20 h after virus inoculation, and IFN yield (a) measured by the dye-uptake method (Finter, 1969) after inactivation of residual virus by heating at 60 °C for 1 h, and in addition 2',5'-A synthetase activity (b) was measured.
modification of the method of inhibition of virus cytopathic effect (Finter, 1969) . IFN titres are expressed as international units (IU) using the MRC Research standard A. 62/4. Primary CE cells to be examined for IFN production and 2',5'-A synthetase were seeded in plastic dishes (35 mm diam.) at a density of about 7 x 106 cells/dish in Eagle's MEM containing 2 ~ CS and incubated at 37 °C. Cell extracts for 2',5'-A synthetase were prepared by the method of Kimchi et al. (1979) , and 2',5'-A synthetase activity was assayed essentially by the method of Ball (1979) . Poly(rI).poly(rC)-agarose was prepared from poly(rI).poly(rC) (Yamasa Shoyu Co.) and Sepharose 4B (Pharrnacia) according to Shimizu & Sokawa (1979) . The optimal reaction time of the enzyme was determined as 5 h at 37 °C from preliminary experiments. Enzyme activity is expressed as picomoles ATP incorporated into oligomers of two or more adenylates (Ball, 1979) . Fig. 1 shows the IFN activity of an AM-CPG sample. The HA yield of Sindbis virus was suppressed in a dose-dependent manner (a), and 2',5'-A synthetase activity was induced by the sample (b). These activities were neutralized by anti-chick IFN serum (a, b). The IFN activity was found to be stable at 60 °C for 1 h, and at pH 2 for 20 h (data not shown), as is IFN induced by u.v.-irradiated NDV. These results clearly demonstrate the presence of a low level of IFN in aged culture medium. The IFN activity in the original aged medium was estimated to be about 0.2 to 0.4 IU, assuming complete recovery during the concentration stage.
We next examined whether the spontaneously produced IFN contributes to the ageing effect. Anti-chick IFN serum was added to the culture medium on the day of cell seeding, and the cultures incubated at 37 °C. The levels of IFN induced by irradiated NDV and the cytoplasmic 2',5'-A synthetase activity after different periods of ageing were determined. As shown in Fig.  2(b) , the 2",5'-A synthetase activity in control cultures increased during cell ageing, and this increase was curtailed by addition of antiserum against chick IFN. The result indicates that the spontaneous increase of 2',5'-A synthetase in the cells is caused by the accumulation of a low level of IFN in the culture medium.
Enhanced production of IFN with ageing proceeded similarly in antiserum-treated and in control cultures (Fig. 2a) . In addition, the ageing effect occurred similarly in cells which had been cultured in the presence of varil,us doses of chick embryo IFN (0, 0.1, 0.3, 1, 3 and 10 IU) from the first day (Fig. 3) .
On the basis of these results, we conclude that the IFN produced spontaneously during cell ageing in vitro has no role in the enhancement of IFN production due to ageing.
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